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CHRONOLOGICAL RESTOE OF THE MILITARY EFFORTS 
AND MILITARY SERVICE CONTRIBUTIONS IN SPACE 




Dec 48 In the first annual report oi the 

James V. Forrestal stated that the Earth Satellite 
Vehicle Program, v;hich was being carried out inde- 
pendently by each military service, had been assigned 
for coordination to the Committee on Guided Missiles. 


22 Dec 5^ 


8 Jun 55 


9 Sep 55 


i 


5 Apr 56 


Secretary of Defense Wilson issued a statement stating 
that the combined efforts of the military services 
were being devoted to studies of earth satellites, 
that the studies v;ere being coordinated in Mr. Wilson s 
office. 


In a memorandum referring to the requirements placed 
upon the Defense Department by the President s approval 
of NSC 5520, the "U.S. Scientific Satellite Progr^, 
the Deputy Secretary of Defense assigned responsibility 
for coordinating the implementation of the develop- 
mental program" and Its scientific aspects to the 
Assistant Secretary of Defense for Research and 
Development. 

In a memorandimi implementing responsibilities of the 
Department of Defense under NSC 5520, the U,S. 
scientific Satellite Program," Deputy Secretary Reuben 
B, Robertson, Jr., approved a Joint three-Servlce 
technical program to produce and launch a satellite 
based on the Navy's proposal to use a combination of^ 
the improved Viking (booster), the Aerobee-Hl (second: 
stage), and the solid-propellant modified Sergeant 
(third stage). The Navy would manage the program Md. 
provide, on a reimbursable basis, the required funds. 
The Army and Air Force would participate in the 
technical program and assign work priorities necessary 
to meet the schedule established by the Navy. The 
Technical Advisory Group already established by the 
Assistant Secretary of Defense (Research and Develop- 
ment) would continue to advise him and the three 
Military Departments on the technical program. 


The Secretary of Defense informed the President that 
the earth satellite program Instituted by the decision 
on NSC 5520 and publicly announced on 29 July 55 now 
had an estimated cost of 460,5 million, compared to 
the original estimate of $20 million. To meet this 
obligation the Department of Defense needed $31.2 
million in additional funds, and it would need a 
further $20 million, in addition to funds supplied by 
the National Science Foundation, if a current proposal 
to double the number of launching attempts, from 6 
to 12, v/ere adopted. The Secretary of Defense offered 
four alternatives: l) to proceed with the 6-satelllte 
program, at a total cost of at least $60 million; 

2) to undertake a 12-satellite program, at a cost of 
at least $90 million; 3) to slow down the program, 
missing the IGY target date; or 4) to cancel the 
program. Noting that the last two courses would 
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TOP 


17 May 56 
Air Force 

29 May 56 


20 Dec ^6 
Navy 

19 Peb 57 
Navy 


19 Mar 57 


Involve qiiestions of national prestige, ne gave the 
Defense position as favoring the o-satellite program. 

(On 8 May 1956 the President approvea the recom- 
mendations of the NSC for the continuation of the 
current " 6 -satellite program. i.n lormulatlrig o..ls 
recommendation the NSC had taken into consideration 
the JCS comment that the proposed action was acceptable 
from a military point of view.) 

Lt. Gen. D. L. Putt, Deputy Chief of Staff for Develop- 
ment, USAF, testified before the Symington Alrpower 
Committee that the Air Force had been working on 
satellites and related matters since ig4b. .t;,;::. 

After considering the views of the Joint Chiefs of 
Staff with respect to the military importance of 
project VANGUARD, the Secretary of Defense advised 
the Assistant Secretary of Defense (S 8 cL) that the 
pj*Qj 0 Qt would be Included on the Master Urgency 


as Item 1 in Category I, 

A Naw Department news release announced plans for a 
giant chain of scientific "eyes" to track the first 
^-made space satellite. Most of the tracking would 
be done by "Mlnitrack" radio equipment. The path of... 
the satellite would be automatically calculated by^^ 
an IBM electronic computer. 









23 Oct 57 


Testifying before the House Appropriations Sub- 
committee concerning the plans and progress of the 
U,S. earth satellite project. Rear Adm R. Bennett," 

Chief of Naval Research, stated that the major - 

Durpose, the real, true purpose of the whole satellite 
program is strictly scientific . . ' Since only the 

military had the required rocketry knowledge, 
were acting as’ "contractors to the scientific 
community of the United States" in respect of this ^ 
rocketry knowledge. 

The Assistant Secretary of Defense (Comptroller), 

W.J. McNeil, told a subcommittee of the House Committee 
on Appropriations that the cost of Project VANGUARD 
was running "far, far beyond any estimates. In spite 
of the fact that the Defense Department had held the 
project to half the scope desired by others. Mr, 

McNeil said that Defense funds had been advanced for 
the project in the belief that the Defense Department 
was acting as the agent of the National Science - ~ 
Foundation, the sponsor of the project, and would 
therefore be reimbursed or receive a supplemental . 
appropriation. However, it now appeared that the 
Defense Deoartment had become a "financial partner 
of the National Science Foundation. 

A Defense Department release stated that "the Vanguard 
rocket that will carry this country's satellite into 
the sky was put through a successful test in Florida 
this afternoon." 


’ 




jot" 


> 

^mr 


8 Nov ^7 


6 Dec 57 
y 


22 Jan 58 


y 


31 Jan 58 
Army 

/ 


3 Peb 58 


/ 


4 Feb 58 
/ 


25 Feb 58 


Secretarj’’ of Defense iMcElroy directed the Array to 
proceed with preparations for laiin chi ng a scientific 
satellite by use of a modified JUPITER-C test vehicle. 
The directive represented a switch in basic policy 
that heretofore had assigned the lalmching of a 
satellite solely to the Navy. 


The first US attempt to launch a satellite was 
unsuccessful as the VANGUARD rocket bearing the test- 
satellite burst into flame and burnt at the launcher. 
The failure of the rocket was due to an undetermined 
first stage failure. 


The National Security Council noted that the President 
on the recommendation of the Secretaiy of Defense, 
had established certain programs as having priority 
over all others for research and development and for- 
the achievement of operational capability. The IGY 
scientific satellite (VANGUARD-JUPITER C) programs 
and satellite programs (other than VANGUARD and 
JUPITER C) determined by the Secretaiy of Defense to 
have objectives with key political, scientific, 
psychological or military Import were included among 
those programs having the highest priority. 

This action (NSC Action l846), approved by the 
President on 24 January, superseded conflicting 
portions of earlier NSC actions and NSC 5520. . ; 


S 


The first US earth satellite was successfully launched 
into orbit. The small instrumented satellite, fired .^5:; 
In support of US IGY commitments, was Intended to 
provide micrometeorite and radiation data. Dubbed 
"EXPLORER I," it was fired by means of a JUNO I 
vehicle, a modified JUPITER-C rocket. The satellite 
weighed 18.13 pounds (30.3 pounds. Including the bumt- 
out final stage of Its rocket), had an apogee of about 
15,000 miles and a perigee of about 200 miles, and 
was expected to remain In orbit until 1963, In Meiy 
1958, its transmitter went dead. 


According to the New York Times , the Defense Depart- 
ment had decided ‘ET're lease funds for advance planning 
on more ambitious satellite projects and had agreed on 
a space exploration program. Heavier and more 
elaborately instrumented satellites were envisioned, 
according to the Times, The Army was reportedly asking 
permission to launch two television-equipped recon- 
naissance satellites in 1958. 


In testimony before the House Subcommittee on 
Appropriations, Air Force Secretary Douglas stated 
that failure of the US to put up the first satellite 
did not have "anything to do with organization, or 
with service rivalry." The decision was made, he said, 
"to emphasize the military missiles," and "to do the 
satellite as a scientific civilian enterprise." 

The Assistant Secretary of Defense (ISA), in antici- 
pation of a requirement for the development of a national 
policy regarding outer space, circulated to appropriate 
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4 Mar 58 


/ 


5 Mar 58 
Army 

J 


17 Mar 53 
Navy 


26 Mar 58 

Army 

/ 


offices within the Defence Department an outline ox'* some 
of the elements requiring consideration in formulating 
3 uch a policy. This outline, which had oeen preparea 
in consultation with interested agencies within the 
Department and v/ith the Office of the Special 
Assistant to the President for Science and Technology, 
Included these general headings: (1) present or 
potential uses of space; (2) US requirements; 

(3) estimates of Free World and Soviet capabilities; 

(4) international controls and agreements for peaceful 
^es of space; (5) domestic organization; (o) strategic 
and tactical goals; (7) policy guidance; and (8) special 
problems . 


In response to a memorandum from the Assistant Secretary 
of Defense (ISA) that enclosed an outline of elements 
to be considered in formulating a policy regarding outer 
apace (see item of 25 February 1958). the Chairman, 

JCS, forwarded his views on this subject to the 
Secretary of Defense. The Chairman's specific recom- 
mendations were aimed at preventing any US agreement 
to an international accord on outer space that vras 
gither unsound or not part of an over-all comprehensive 
inspection and disarmament agreement. He warned, also, 
that the US, in an effort to reach national or inter- 
national agreement on outer space, should not 
"establish measures" that would unduly restrict any 
US space program. 


An Army satellite, EXPLORER II, was launched but failed 
to go into orbit when the fourth stage failed to 
ignite. The satellite, a duplicate of the one launched 
successfully on 31 January 1959, was fired by means 
of a JUNO I vehicle, a modified JUPITER-C rocket. The 
purpose of the firing was to place a temperature and 
ralcrometeorite -measuring payload in orbit . 

After two earlier failures, on 6 December 1957 and 
5 February 1958, a Navy VANGUARD rocket successfully 
fired a 6.4-lnch, 4-pound instrumented sphere into 
orbit. The objective of the firing was to demonstrate 
the second stage engine and the separation of the 
second from the first stage, as well as to test the 
rocket's guidance system. The satellite circled the 
earth at a maximxjm height of about 2,500 miles and a 
minimum height of about 400 miles, and had a life 
expectancy of 100 years. 


The Army successfully launched EXPLORER III, the 
nation's third artificial satellite, by means of a 
JUNO I (modified JUPITER-C ) vehicle. The purpose of 
the firing and general characteristics of the vehicle 
were about the same as those of the unsuccessful teat 
of 5 March 1958. The satellite's orbit, 1,399 miles 
high at its apogee and 115 miles high at its perigee, 
was apparently not as planned, and the satellite 
burned up on re-entering the atmosphere on 27 June 
1958. 
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27 Mar 58 

Army 

Navy 

Air Force 


2 Apr 58 


24 Apr 58 
Air Force 


27 May 58 
Navy 


18 Jun 58 

/ 


26 Jion 58 
Navy ^ 

j 


The White House and Defense Department, in separate 
an^o^cements, stated that the US vjoula make lour or 
"orobes sending specially, equipped, un- 
mannad^eLclefinto sllcB to Circle the moon. These 
n^l2ts Siuid be carried out by ARPA^in coordination 
with the National Advisory Committee i or 
the National Academy of Sciences, and the National 
Science Foundation, and work on them had been pro- 
irelsing for some time. Under the program, the A^ 
would launch one or two lunar probes and the Air 
three, and the Navy would develop a 
scanning system for use in lunar probes. 
allocation of $8 million had already been made by ARPA 
to the agencies concerned. 

President Elsenhower submitted to the Congress a budget 
Sendmint covering $1,455,747,000 in a^entation of 
the FY 1959 appropriation request for the Defense 
SpartmSt. ^oni the high-priority Pj;oJe«ts to be 
accelerated, expanded, or initiated with these ^ 

were a variety of projects under the direction of ARPA, 
including reconnaissance satellites and space 
explorations , 

The Commander of the Air Force Ballistic Missile ^ 
Division, testifying before the Ho^e Select Coi^ttee 
on Astronautics and Space Exploration, said that the 
development of a military reconnaissance satellite, 
known as Project PIED PIPER, had been given eq^l 
priority with the development of ICBMs. The Chief 
scientist of AREA, Dr. Herbert P. 

mittee that the Agency planned to launch satellites ■ 
at the rate of one a month in 1959 and was working on 
olans for more powerful rocket engines and. other 
sources of power for satellites, as well as on a pro- 
gram to "get a man in space." 






A Navy VANGUARD satellite-launching attempt was 
unsuccessful. The small sphere— generally the sam& 
and with the same objective as that which failed to 
orbit on 28 April 1958— reached an altitude of about 
2.200 miles but did not go into orbit. Although all.. 
three stages of the rocket functioned well in this 
latest attempt, the second stage became pointed 
steeply upward, causing the third stage to fire at an 
angle too sharp for orbiting. This 
failure in five attempts to launch a satellite with 
a VANGUARD rocket. 


The Department of Defense authorized ARPA to engage 
in studies and advanced investigations of the effects 
of space weapons employment on military electronic 
systems. This authorization was not an exclusive 
assignment of responsibility, since the military 
departments might be concurrently engaged in similar 
investigations . 

Another attempt to orbit a VANGUARD satellite was un- 
successful when the second stage of the rocket shut 
doivn prematurely. Characteristics of the satellite and 
the purpose of the test were generally the same as in 
the unsuccessful test of 27 May 1958 . 
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28 Jun 53 president Elsenhower approved a proposal by the Deputy 

2d .un 5d Defense to ccilect data by , means oi alr- 

llS^ched three- to four-pound Instrumented satellites. 


3 Jul 58 


^jThe Defense Department 

Dointed out that, althouglTf satellite with reconnais- 
sance equioment was not expected to be placed in 
over the USSR until March I960, it vjas still necessa^ 
to plan for the latmching of eight test satellites of 
this Keneral type. The Department recommended, there- 
I5rl ^thlfthe reconnaissance satellite Program, 
inc!idS the eight test vehicles that would orbit over 
the USSR, be approved for planning purposes with the 
SdersLnding tLt early in I960 the Department would 
Presid^tial authorization oonceming the^scope 
of the operational capability of the program. 


I 


26 Jul 53 
Army 


1 Aug 58 
Air Force 


14 Aug 58 
Air Force 


/' 


A JUNO I (modified JUPITER-C) missile carried the 
United States' heaviest satellite, EXPLORER IV, into 
orbit. The satellite, an 80-lnch long projectile - 
weighing 37.5 pounds in orbit, circled the earth with 
an apogee of 1,346 miles and a perigee of I60 ndles. 

It was the first US vehicle to be lavinched with a^ 
orbit that would pass over the USSR. Aimed at gather-, 
Ing data concerning the zone of radiation aro^d the 
earth, the test provided Important Infonnatlon ou 
radiation levels^at altitudes between 6OO and 1,000 
miles. The satellite's transmitter went dead in 
October 1958, but its orbital life was estimated to be 
one year from the date of launching# 


The Commander, Ballistic Missile Division, USAF, 
announced that the Air Force had developed an all- 
inertial guidance system for ICBMs months, possibly 
years# sooner than expected. The achievement, a major 
breakthrough, would permit far greater efficiency in 
missiles and space ships • 


The Air Force fired what it called a "National Advisory 
Committee for Aeronautics composite test rocket. The 
NACA vehicle, announced the Air Force, was used as 
part of a program of atmospheric sampling that was 
expected to provide basic research Information appli- 
cable to any space project, including manned space 
travel, and to further define radiation levels in outer 
space . 




Tnr — 





17 Aug 58 
Air Force 


24 Aug 58 
Army ^ 

26 Aug 58 
Air Force 

J 


16 Sep 58 
Navy / 

26 Sep 58 
Navy / 

11 Oct 58 
Air Force 

/ 


A four-stage THOR-ABLE, fired by the Air Force in the 
first US attempt to hurl a rocket into orbit around the 
moon, exploded 74 seconds after launch because of a 
malfunction in the engine compartment. The tlri^ was, 
nevertheless, rated as a partial success, sihce the 
smooth countdown and launch within the predetermined 
15-minute time period was considered a major achieve- 
ment in itself.' The purpose of the firing was: (1) ^0 
obtain photographs of the moon s surface; (2) to place 
an instrumented vehicle in lunar orbit for gathering 
scientific data; and (3) to demonstrate the successful 
op6ration of the vehicle* 


A JUNO II (JUPITER-C) rocket carried a 37.5 satellite 
(explorer V) aloft, but the satellite failed to orbit 
when the first and upper stages of the rocket collided* 
The test was aimed at gathering radiation data* 

Bell Aircraft Corporation announced the successful use 
oH licuid fluorine as a fuel to increap the potential 
power of rocket engines by as much as 40 per cent. 

Use of this fuel according to the Bell announcement, 
might make it possible for the US to launch satellites 
considerably heavier than SPUTNIK III, which welghed. 
about 1 1/2 tons. The work on the use of the fluorine 
oxidizer in large-scale rocket thrust-chamber firings 
was sponsored by the Power Plant Laboratory of the 


Air Forces Wright Air Development Center in Dayton,, 
Ohio*. 

Another VANGUARD launching attempt was unsuccessful. 

The main engine shut down immediately after ignition.. _ 
and the missile did not leave the pad. The o£:' 

the test was generally the same as in earlier VANQUA m 
tests in 1958. 



A VANGUARD satellite was fired Into space but fell ■ 
to earth after passing over South Africa. The fallxire 
was due to a second-stage propulsion malfunction. The 
characteristics of the sphere and pxirpose of the test 
were generally the same as in earlier unsuccessful 
VANGUARD attempts in 1958. ; 


The Air Force successfully fired PIONEER, a THOR-ABLE 
lunar probe. Into space. Intended to reach and circle 
the moon, the space vehicle's angle of ascent was too 
steep, and, after travelling about 70,000 miles, it 
fell back toward the earth and burned up after re- 
entering the earth's atmosphere, PIONEER nevertheless 
was the first vehicle to reach such an altitude, the. 
first to permit measurement of radiation above a 
height of 2,500 miles, and the fastest ever launched 
into outer space (with a speed of over 23,450 miles 
per hour). It also provided the first direct measure- 
ments of the earth's magnetic field at that altitude. 

Its failure to achieve lunar orbit was due to the 
departure of the first stage from its planned trajectory, 
preventing the rocket from escaping the influence of 
the earth's gravity. The failure of the fourth stage 
retro-rocket prevented PIONEER from going Into orbit 
around the earth after it failed to reach the moon. 


I II III III l~ 


22 Oct 58 

8 Nov 58 
Air Force 




10 Nov 58 
Air Force 


25 Nov 58 

Army 

Navy 

Air Force 


2 Dec 58 
Army 


6 Dec 58 
Army 


A JUNO I (modified JUPITER-C) rocket was fired in an 
unsuccessful attempt to place a, 12-foot NACA hlgh^ 
visibility sphere and instrumentation in orbit, xhe 
exact cause of failure was not ascertained. 


The Air Force's third attempt to launch a moon rocket 
failed after the vehicle — substantially the same as 
that fired on 11 October 1958 — reached an altitude 
of about 1,000 miles and a velocity of 16,000 miles per 
hour. The third stage of the rocket failed to fire, 
and the vehicle fell back into the atmosphere over 
east central Africa less than 45 minutes after launch- 
ing. 


An International Symposium on Space Problems was held 
under the auspices of the Air Force School of Aviation 
Medicine and the Southwest Research Institute. 
Scientific papers on perils from radiation and on - 
rescue in space were presented. 


NASA, it was reported, planned a program of launching ^ 
space probes at the rate of eight to twelve a year 
starting in 1959 to follow the projects of the lOT 
after Its termination on 31 December 195°. Space 
probes were contemplated to the vicinity of the moon 
and of such near-by planets as Mars and Venus. The.. 

Navy's VANGUARD project was to be taken over and con- 
tinued as NASA's satellite program until new vehicles ir; , 
could be developed. NASA had ordered several THOR-ABLE 
and JUNO II rockets from the Air Force and Anny to be 
used in attempts to launch satellites weighing several. .^0': 
hundred pounds later in 1959» (Dr. T. Keith Glennan, ^ 
Chief of NASA, testifying before the Senate Space 
Subcommittee on 19 February 1959> reported that NASA^_^^I^; 
was planning to launch approximately 15 satellites 
and space probes in 1959, and a similar number in 19q0. ) 


The Army revealed a new type of communication systent- 
developed at the Jet Propulsion Laboratory In 
preparation for the forthcoming lunar probe and for- 
future space ventures . The new system was capable of_ 
receiving signals from space vehicles 500»000 miles .. 
away. By I960 the Army expected the system's range ':*.r . 
to be extended to 40 million miles; by 1962, to four 
billion miles. ..-r'.-j-'." - 


The Army fired PIONEER III (a JUNO II— JUPITER-C . 

rocket) In an attempt to place it In orbit around the 
moon. The vehicle reached an altitude of nearly 
67,000 miles before it" fell back to earth, bumlng up . 
when it re-entered the atmosphere above Pr*ench 
Equatorial Africa. Failure was due to the cut-off of 
the first stage of the rocket 3.7 seconds too early. 
Data transmitted by PIONEER III provided further 
Information on the Van Allen radiation belt around the 
earth, the existence of which was discovered as a 
result of data obtained by EXPLORER satellites and 
PIONEER I. (Dr. James A. Van Allen was in charge of 
the US satellite and space-probe experiments.) 
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13 Dec. 58 
Array 

18 Dec 58 
Air Force 

y 


16 Dec 58 

Air Force 
Navy 

6 Feb 59 
Air Force 

/ 

12 Feb 59 
Air Force 

15 Feb 59 
Air Force 

/ 

17 Feb 59 


Seeking data for man^s eventual flight in space, the 
Army successfully sent a 

into soace in the nose cone 01 a JUPIT 2 R missile. 
Thrmonkev survived both the launcnlng^ ana the period 
S v:e?ghllessness as the raissile fell back towara 
earth. 

An ATLAS-B vehicle with a thrust of 350,000 pounds suc- 
cessfully placed a satellite into orbit. The payload 
weight of the satellite was 150 pounds, although it was 
initially announced as 8,700 pounds, a weight that 
eluded the ATLAS shell, which also went into orbit. The 
purpose of the launching was to test . the rocket fuid^ce 
system and communications relay equipment. The satellite, 
circling the earth at a maximum altlt^e of 625 ^les and 
a minim™ height of ll3 miles, rebroadcast a Christmas 
message from President Elsenhower. This was the first 
time a raissile guidance system steered a vehicle into orbit. 

Vandenburg AFB, a part of the inter-service Pacific 
Missile Range administered by the Navy, made its 
operational debut. The base has special significance 
as a launching site, for its location permits putting 
vehicles into north-south, polar orbits whereas 
Cape Canaveral does not. 

The Air Force fired a 90-foot TITAN-ICBM from Cape 
cXaveral! The 110-ton missile generated 300 000 
pounds of thrust in its first stage rocket. The range ^ 
of the missile was estimated at 9,000 Mlp. In - 

addition to its war potential, it was felt that the 
TITAN can be used as a multi-stage space vehicle 
capable of launching a probe weighing thousands of 
pounds to Venus and beyond. 

The School of Aviation Medicine at Randolph Air Force 
Base successfully completed tests with mice simulating 
conditions of space travel for the blo-satelllte 
nrograin. Special techniques and equipment were 
developed to keep the mice alive for an extended period 
and to telemeter biological data. Similar preparations 
were also underway for the use of a rhesus monkey. 

The program* s objective was to learn to what extent 
a human pilot would be incapacitated by conditions 
experienced in space flight. : 

At the School of Aviation Medicine at Randolph AFB, 

Texas, the Air Force is conducting research to find 
plants that can provide oxygen for space travel. Some 
such technique to supply oxygen and to remove carbon 
dioxide appears essential for travel to other planets 
and for manned satellites inasmuch as the equipment 
30 far devised is prohibitively heavy. 




The JCS approved for transmission to SecDef a memo- 
randum giving their comments on ARPA programs for 
fiscal years 1959 and i960. The memorandum stated, 
among other things, that (1) the JCS noted these 
programs, and, in general, supported them; (2) the 
JCS believed that more emphasis should be given to 
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satellites for mapping and geodesy, for communications, 
for navigation, for reconnaissance (including electrical 
intelligence), and for early v/arning, because of the 
potential contribution of these projects to US military 
capabilities, and that this could be done without 
injury to other projects; (3) and the JCS considered 
the man-in-space work to have military application, 
and therefore concurred with the Director of ARPA in 
giving emphasis to such projects as the Air Force 
DYNASOAR project. 


17 Feb 59 

Army 

Navy 




VANGUARD II, a 20-lnch, 2| l/2-poiind sphere, was launched 
into orbit. Travelling higher than originally planned, 
it reached an apogee of about 2,000 miles, and had a 
perigee of 335 miles. It was the first of four 
meteorological satellites to be launched in a program 
to gain detailed information of weather on earth. 
VANGUARD II carried two photoelectric cells to scan 
the earth and obtain extensive data about the pattero 
of clouds and the earth's retention of heat received 
from the sun. Instrvimentatlon for the satellite was 
prepared at the Army Signal Research and Development 
Laboratory, Port Monmouth, N.J. 

Later weather satellites were expected to provide 
more detailed and better defined impressions of cloud 
cover, enabling scientists to distinguish between 
Individual types of clouds and to spot the early 
development of large storms. Another meteorological, 
experiment planned for a subsequent VANGUARD satellite 
would measure the amount of energy received by the 
earth from the sun and the quantity radiated back into 
space from the earth. A similar experiment was also 
expected to be attempted by the Army later in the yearj . 
still another experiment would measure the earth's 
magnetic field. 

The most advanced meteorological satellite 
experiment planned for 1959 was under development by 
ARPA. The proposed satellite would carrjr one or more 
miniature television cameras to photograph the earth's 
cloud cover with far better definition than the 
VANGUARD satellite. The satellite might also cany 
Infrared devices to determine cloud cover at night. 

Even more advanced experiments were planned for the 
future. The chief of the US Weather Bureau, Dr. Francis 
W. Reichelderfer, told reporters that the development 
of meteorological satellites offered ''promise of one 
of the most revolutionary advances in the history of 
the science of meteorology." 
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PART II 


STEPS T. fading to the ESTABLISHMENT OP 
NATIONAL SPACE AGENCIES 


1 1 in I'lrr III T~' 



25 Nov 57 
ARPA 


7 Jan 58 
ARPA 


4 Feb 58 
NASA 




5 Feb 58 

ARPA 

NASA 

/ 


7 Feb 58 
ARPA 


J 


6 Mar 58 
NASA 


STEPS LEADHIG TO THE ESTABLISHMENT 
OF NATIONAL SPACE AGENCIES 

The JCS, in response to a request from the Secretary of 
Defense for their comments on a draft directive estab- 
lishing a Department of Defense Special Projects Agency > 
which the Secretar;^^ proposed to lorv/ara 
and House A.rmed Services committees, submitted their 
proposed revision of the draft directive • 
was subsequently established, on 7 February 1958, as tne 
Advance Research Projects Agency.) They suggested ^^at 
the nev 7 agency be limited specifically to the ant.L-ICBM 
and satellite programs, and that in taose insteaa 

of actually managing and operating projects itself, the 
agency should give unified direction and coordination to 
projects managed and operated by the military depart- 
ments . 


President Eisenhower requested Congress to grant him 
transfer authority applying to $110 million, of which 
$10 million was slated for the new Advanced Research 
Projects Agency. ARPA was to be responsible, under the 
Secretary of Defense, for the research and development 
phases of advanced science programs, including satel- 
lites and other outer-space projects. 


President Elsenhower told Republican Congressional 
leaders that he had directed Dr. Killian, the Special 
Assistant to the President for Science and Technology, 
to undertake a study of whether to keep the space 
exploration program in the Defense Department or to 
place it under a new civilian authority. 

President Eisenhov;er, at his press conference, said 
that the Secretary of Defense would continue to 
control military outer space projects, but indicated 
the possibility that nonmilitary projects might be 
put under civilian control. 

The Department of Defense Advanced Research Projects 
Agency, OSD, was established with responsibility for 
the direction and performance of such advanced pro- 
jects in the field of research and development as 
might be designated by the Secretary of Defense. The 
Agency was authorized to (1) direct research and 
development projects within the Defense Department, 
as designated by the Secretary of Defense; (2) arrange 
for the performance of research and development work 
by other agencies of the Government as necessary to 
carry out assigned projects; (3) make contracts or 
agreements with individuals, private organizations, or 
federal or state institutions; and (4) acquire or 
construct facilities, subject to the approval of the 
Secretary of Defense. Roy W. Johnson, a vice president 
of General Electric Company of New York, was appointed 
Director of ARPA. 


The National Security Council, among other things, noted 
that the President's Special Assistant for Science and 
Technology would report to it at a later date on the 
organizational aspects of achieving US objectives in 
space exploration and science. 


-a 







The secretary of Defense stated at the Armea 
Policy Council meeting chat any announcements on the 
Lture and timing of AHPA projects ana other new aevelop- 
ments and actions in the missile and saceilj-te area 
should come from the Office of the secretary oi Defense. 
He said that many of these projects were r-lated to the 
US "cold war" effort, that premature or unauthorizea 
release of the plans could prevent full exploitation 
of the projects, and that particular care should be 
taken in regard to projects involving reconnaissance 
satellite and moon shots. 

The V/hite House and Defense Department, in separate 
Lnouncements, stated that the US would make four or 
more lunar "probes," sending specially equipped, w- 
manned vehicles into space to circle the moon. These 
projects would be carried out by ARPA in coordination 
with the National Advisory Committee for Aeronautics, 
the National Academy of Sciences, and the National 
Science Foundation, and work on them had been pro - 
csressing for some time. Under the program, the Army 
would launch one or two lunar probes and the Air Force 
three, and the Navy would develop a mechanical ground 
scanning system for use in lunar probes. An initial 
allocation of $8 million had already been made by ARPA 
to the agencies concerned. 

According to the New York Times , the Air Force was 
dissatisfied with tlie fact tuat only $o milllon--of 
which the Air Force would get $3 million--had been 
allocated by ARPA for lunar probes (see item of 
March 1958) . Army officials were reportedly disturbed 
over being ’’left in the dark’* about details of the 
moon probe attempts, since ARPA had made the assign- 
ment directly to General Medarls, Ordnance Missile 
command head, without going through the Secretary of 
the Army and Chief of Staff. 

President Eisenhovrer submitted to the Congress a budget 
amendment covering $1,455,747,000 in augmentation of 
the PY 1959 appropriation request for the Defense 
Department. Among the high-priority projects to be 
accelerated, expanded, or initiated with these fmda was 
a variety of projects under the direction of ARPA, 
including development of weapons systems, reconnaissance 
satellites, and space explorations. 

president Elsenhower, in a memorandum to the Secretary 
of Defense and the Chairman of the National Advisory 
Committee for Aeronautics (NACA), informed them of his 
request to Congress for the establishment of a National 
Aeronautics and Space Agency. The President directed 
that; (1) NACA should prepare and present to the 
appropriate Congressional committees a full explanation 
of the proposed legislation. (2) NACA should make such 
detailed plans as might be necessary to reorient its 
programs and organization. ( 3 ) The Department of 
Defense and NACA should review pertinent programs under 
way or planned, including those authorized by him on 
27 March, and should recommend which of these programs 
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2 Apr 58 
NASA 


7 Apr 58 
ARPA 


should he placed under the new Agency. The Department 
of Defense and NACA should also prepare^ an operating 
olan for suoporting the new Agency. (4) NACA should 
discuss v/ith the National Science Foundation and pe 
National Academy of Sciences, and others, ohe matter of 
participation of the scientific community in planning 
and coordinating the use of space vehicles in civilian 
space science. (5) The Department of Defense should 
identify and report to him what programs appeared to 
be needed in support of v/ell-defined military . . . , 

requirements. ARPA would continue to serve as the focal 
point for such programs within the Department. 

In a special message to Congress, president Eisenhower 
proposed the creation of a civilian National Aero«* 
nautics and Space Agency with the broadest authority 
to direct aeronautical- and space science activities 
sponsored by the United States, except for those 
prolects primarily associated with military requirements, 
Itie Agency would absorb the National Advisory Committee 
for Aeronautics, and would be assisted by a National 
Aeronautics and Space Board. The Agency would have 
authority to spend whatever money was necessary to 
recruit scientists and technicians, subject only to 
regulations prescribed by the president. 


The Assistant Secretary of Defense (R&£), the Director 
of Guided Missiles, OSD, and the Director, ARPA, 

Issued a memorandum (approved by the Secretary of 
Defense) delineating their relationships and areas 
of responsibility, pending reorganization of the Depart- 
ment of Defense. Briefly summarized, the memorandum 
s tated • 

The Assistant Secretary of Defense (R&E) was the 
staff adviser to the Secretary of Defense on all 
military research, development, and engineering matters, 
and was responsible for recommending basic policies for 
the DOD on these matters and for suggesting an 
integrated program aimed at avoiding gaps and elimi- 
nating undesirable duplication. To carry out these 
responsibilities, he should be fully infomned on all 
related efforts vjithln the DOD, including those 
projects assigned to the Director of Guided Missiles 
and the Director, ARPA. The Director of Guided 
Missiles was a staff assistant to the Secretary of 
Defense v/lth certain delegated line authority for the 
direction of all DOD activities related to guided 
missiles. He looked to the Assistant Secretary of 
Defense (R&E) for advice and assistance in broad re- 
search and development fields. The Director, ARPA, 
was primarily a line official responsible for planning 
and directing advance research projects involving space 
science and technology, ballistic missile defense, and 
other advanced research and development, as assigned 
by the Secretary of Defense. Normally, these projects 
would be outside the assigned missions of the military 
departments or would be of interest to or Involve two 
or more military departments. The relationship between 
all three of these officials was one of close inter- 
dependence. 
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Mr. Roy W* Johnson, Director, Advanced Research Proj- 
ects Agency, testixied before the House Subcommittee 
on ADpropriations that, in his opinion, it would be a 
"grave mistake" to take the T:ask of exploring space 
away from the military agencies. 

The Chief Scientist of ARPA, Dr. Herbert F. York, 
testified before the House Select Committee on 
Astronautics and Soace Exploration that ARPA planned 
to launch satellites at the rate of one a month in 
1959 i and was working on plans for more powerful rocket 
engines and other sources of power for satellites, and 
also on a program to "get a man in space." 

The Department of Defense reassigned, from the Director 
of Guided Missiles, OSD, to the Director, ARPA, re- 
sponsibility for all satellite and other outer-space 
vehicle programs to be conducted by the Department, 
including the VANGUARD series of satellites. The 
Director of Guided Missiles would continue to be re- 
sponsible for support of these programs with the 
necessary rocketry, laxinching and other range facilities, 
and the like. 

Mr. Roy W. Johnson, Director of the ARPA, and Dr. 

Herbert York, Chief Scientist of the Agency, expressed 
deep concern, in testimony before the Senate Special 
Committee on Space and Astronautics, regarding "un- 
necessary restrictions" that the President's proposed 
civilian space agency might place on military space 
projects. Both Mr. Johnson and Dr. York believed it 
was necessary, in view of national security, that 
DOD be permitted to proceed independently with space 
programs for which there was a military requirement, 
or a "reasonable chance of fulfilling military needs." 

Mr. Garrison Norton, Assistant Secretary of the Navy 
for Air, testified before the Senate Special Com- 
mittee on Space and Astronautics that although the 
Navy endorsed the "intent" of the recommended new 
space agency, it had "grave misgivings" regarding 
certain portions of the proposed bill. The Navy's 
main, concern he said, was that the act establishing 
the agency should make it quite clear that areas of 
military concern would be under the control of the 
Secretary of Defense, and that the Secretary would 
determine which weapons systems were to be taken over 
by the new agency. 

ARPA was assigned the project of advanced research 
in the field of high-performance solid propellants. 
Including the supporting research necessary for 
effective use of these new high-energy materials 
when they became available. 

Lt General Samuel E. Anderson, director of the Air 
Force Research and Development Command, told reporters 
that three attempts to fire missile "probes" at the 
moon would be made in 1958 , one each in August, 
September, and October. The Director, ARPA, however, 
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said that "no final decision" had been made on whether 
or not the first US moon "probe" v 7 ould come in August. 
On 11 June, Air Secretary Douglas publicly reo\iked 
General Anderson, and stated that ARPA had maae^no 
final decision on the dates of the moon probe. 

President Elsenhov/er designated as a project to be 
assigned to ARPA the establishment of a mlnltrack- 
doppler fence vrf.th an early capability to detect and 
locate satellite orbits passing over the US. 


The Director, ARPA, in a memorandum to the Service 
Secretaries and the Chairman, JCS stated that the 
decision of the Secretary of Defense concemi^ 
publicity on ARPA projects and new missile and 
satellite developments (see item of 17 March 1958) 
was apparently not being carried out, ^In this 
connection, he submitted a statement of the bases 
on which ARPA would approve or issue public state- 
ments, Briefly summarized, these included: IJ 

Disclosure of news of US space activities should be 
designed to inform the public and to achieve favorable 
psychological effects; 2) US statements concerning 
ARPA programs should be national in character and 
should not promote the merits of a particular pro^ 
gram at the expense of others; 3) the initial release 
about an ARPA program should be made only by ARPA; 
and 4) statements annoxinclng intentions rather than 
capabilities would normally be disapproved. 


ARPA was assigned the project of investigating the 
feasibility of a nuclear bomb-propelled space vehicle. 


The Department of Defense authorized ARPA to engage 
in studies and' advanced investigations of the effects 
of space weapons employment on military electronic 
systems. This authorization was not an exclusive 
assignment of responsibility, since the military 
departments might be concurrently engaged in similar 
investigations , 

The AP quoted a spokesman for ARPA as saying that the 
Axroy had submitted a plan to shoot a man into space 
in a REDSTONE missile and bring him safely back to 
earth. This was one of several space-man projects 
submitted by the three Services, he said. 


ARPA was assigned responsibility for advanced re- 
search and development on new super-thrust rocket 
engines, including the ’’million pound thrust” engines. 

After compromising conflicting House and Senate 
versions. Congress approved and sent to the White 
House legislation establishing a National Aeronautics 
and Space Administration and a nine-member advisory 
council headed by the President, The new agency would 
be built around the National Advisory Committee for 
Aeronautics, Under the new law, the Defense Depart- 
ment would retain control over "activities peculiar 
to or primarily associated with deve3 opmcxiC or weapons 
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systems, military operations, or defense 01 ^he United 
States " but the President would have the authority 
to risolve any conflicts between ARPA ^d NASA. The 
nine-member advisory council would include, xn 
addition to the President, the Secretaries 01 State 
Ind ^fense, the Chairman of the AEG, the Director 
of NASA, one additional member from the government, 
and up to three others from outside the government. 

President Elsenhower signed legislation establishing 
the National Aeronautics and Space Administration 
(see item of 16 July 1958). In a special statement 
issued by the vAiite House, he d®scribed the establish- 
ment of the Administration as a historic step that 
would help the US to lead the world in space explo- 
ration. 

President Elsenhower nasied T. Keith Olennan, a 
Cleveland educator and forruer AEG member, kO head 
NASA Dr. Hugh L. Dryden, Dlrscoor ox the National 
SvlsorTcomi^ttee for Aeronautics, was the President's 
choice for Deputy Adiainlstrator. Both appointments 
were confirmed by the Senate on 15 August. 

President Eisenhov/er named as members of NASA Lt Gen 
James H. Doolittle,* V/illiam A. M. Burden, former 
Assistant Secretary of Commerce for Air and in 1950- 
1952 a special research and development assistant to 
the Secretary of the Air Force; Dr. Alan T. Waterman, 
Director, National Science Foundation; and Dr. De^ev W. 
Bronk, President, National Academy of Sciences. These 
nominations were recess appointments and vrould be 
subject to Senate confirmation after Congress recon- 
vened in January 1959. 

The Director, ARPA, in a speech at Stamford, Coraectl- 
cut, stated that the US planned "to have a man in space 
in two or three years. The decision to undertake a 
project aimed at this objective, he said, had Just 
been reached." 


As a result of reports that the Director, NASA, had 
reouested that the Army turn over to NASA about 2,100 
scientists and engineers at the Army Ballistic Missile 
Agency, Redstone Arsenal, and the entire facilities 
and personnel of the Army's Jet Propulsion Laboratory 
at Los Angeles, the Department of Defense Issued a 
statement that the Director, NASA, had "expressed 
Interest in certain capabilities of the ABMA and JPL, 
and that he had been discussing the matter with the 
Secretary of the Army and the Acting Secretary of 
Defense. 


President Elsenhower, at his press conference, stated 
that no decision had been made about transferring 
Army space programs to NASA ( see item of 14 October 
1958). Various proposals concerning the scope of 
NASA's activities, including "what should be taken 
over" by it, were being studied, but no conclusions had 
been reached. The President said that he himself 
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would make the final decisions 1 In Huntsville, Alabama, 
meanwhile. Army scientists > o^uestioned oy reporters, 
protested againsc any possible 'cransier. Dr, von t^raun 
v;amed that breaking up the Army missile team at a 
time when a unified effort for rocket supremacy v;as 
needed would be "less than prudent.’’ 

Secretary of the Army Brucker, at a nev/s conference, 
said that the Army had prepared a position paper in 
response to the request of the Director, NASA, that 
Army scientists doing space research be placed under 
NASA* *'The Army hopes this thing can be settled without 
too much conflict," he said. 

The J'CS, in a memorandum to the Secretary of Defense, 
strongly recommended expediting the establishment of 
an effective Civilian'-f/ilitary Liaison Committee that 
would assure direct militaiy r sure sen tation and 
positj ve coordination betv/een the National Aeronautics 
and Space Administration and the Department of Defense, 
The legislation establishing NASA (see item of 2 April 
1958) had directed the establlshjnent of the Civilian- 
Military Liaison Committee. 

The Armed Forces Policy Council discussed the Civilian- 
Military Liaison Committee to the National Aeronautics 
and Space Administration and the Department of Defense, 
The Council approved changes in the Committee's terns 
of reference in order to strengthen its links with the 
Military Departments. The terms of reference in their 
final form, dated 22 October, established a Civilian- 
Military Liaison Committee to enable NASA and the 
Defense Department to consult with each other and keep 
each other informed on matters relating to aeronautical 
and space activities. It would consist of a chairman 
appointed by the President, four Defense representa- 
tives (one each from the Services and one from the 
Department), and four NASA representatives. 

Lt General A. G. Trudeau, the Army's Chief of Research 
and Development, and MaJ Gen Medaris, in remarks made 
at the meeting of the Association of the US Army and 
at a news conference afterwards, referred to the 
possibility that some members of the Army's team of 
missile and space scientists might be shifted to NASA. 
Both officers warned against breaking up this team and 
interrupting the "momentum" that had been built up. 

They suggested that the Army's team be kept Intact, but 
that it might work as a unit for NASA. General Trudeau 
said that the President would make a decision on the 
question on 28 October, when he was scheduled to meet 
with members of NASA. 

A New York Times correspondent reported that, according 
to an "authoritative source," the Director, NASA, was 
planning a gradual absorption into NASA of Army space 
scientists, engineers, and facilities. The Director's 
plan, reported the Times writer, called for NASA to 
take over the "capabilities" of the Army Ballistic 
Missile Center and Jet Propulsion Laboratory over a 
period of at least a year and possibly tv;o. 
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*=8 William M. Holaday> OSD Director of Guided Missiles, 

v/as appointed Chairman of the Civilian-f^aiitar-/ nlaison 
Committee established by the legislation that set up 
NASA . 


58 A Nev/ York Times correspondent, vn?iting on the eve of 
the I'oFm^ Transfer tc NASA of .150 scientists of the 
Naval Resec.rch Laborator:/ engaged in the VANGUARD 

, earth-satellite project, reported growing resentment 
among the armed Services over alleged personnel raids 
by the nev; agency. NASA had already assumed authority 
over various Amy projects, including the EXPLORER 
satellite series and two lunar probes, and also had 
received responsibility for certain Air Force projects, 
including three lunar probes. 

>8 President Eisenhov;er approved a compromise permitting 
the Army to continue direction and control of its 
Ballistic Missile Agency and its staff of 2,000 space 
scientists under Dr. Nemher von Braun, but transfer- 
ring from the Army to NASA the Jet Propulsion Labora- 
tory at Pasadena, California, which would continue to 
be operated by the California Institute of Technology. 
The Army Ballistic Missile Agency would undertake such 
missile and space research as its schedule of priorities 
allowed, and MaJ Gen John B. Medaris, as head of the 
Amy Ordnance Missile Command, would detemlne how much 
of the capacity of the ABMA would be available to' NASA. 

59 The Director of ARPA, in a briefing on ARPA programs 
presented to the JCS, stated that, under then-current 
plans, responsibility for the tactical cloud cover 
satellite program would be transferred to NASA in I960. 
He also stated that he expected ARPA to continue its 
work through PY 1959 on development of a 1.5-million- 
pound- thrust booster, but that NASA would provide the 
funding for this program in PY I960. He further stated 
thatiARPA was jointly interested with NASA in the 
latter's man-in-space program, and had $3 million funded 
for this program in PY 1959 j but was not planning to 
provide any funds for it in PY I960. 
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The Joint Chiefs of Staff have, of course, had no direct re- 
sponsibility for developing and overseeing projects in the realm 
of outer space. Because of the wide-ranging implications of this 
new area of national endeavor, these responsibilities have been 
assigned to two specialized and highly placed agencies — the National 
Aeronautics and Space Administration and, within the Department of 
Defense, the Advanced Research Projects Agency. The role of the 
Joint Chiefs of Staff, arising from their statutory duties as mili- 
tary advisers to the President, the Secretary of Defense, and the 
National Security Council, has been to keep under continuous review 
the relationship of space program development to the broad goals 
and interests of national defense and to submit comments and recom- 
mendations relating to that relationship* The concern of the Joint 
Chiefs of Staff has been to assure that in all undertakings the 
nation *s vital defense requirements in the realm of space are given 
full weight. In some instances these defense requirements directly 
affect the definition of objectives in a space research project; in 
others they point up the need for concurrent exploration of the 
potential military applications of advances in space technology. 

The Joint Chiefs of Staff have also submitted recommendations on 
the relative priority of prospective programs and have suggested 
balanced adjustments in the demands made on available facillt^s^ 
and scientific talent by space research projects and military 
missile and missile defense programs. To further illustrate the 
scope of participation by the Joint Chiefs of Staff in the deter- 
mination of space programs and objectives, certain instances are 
related below. 

The Joint Chiefs of Staff have consistently favored the 
development of a US capability to orbit satellites in space. As 
early as April 1955 they advised the Secretary of Defense that a 
program designed ultimately to produce a lai*ge surveillance satel- 
lite was "strongly warranted" by the intelligence applications such 
a vehicle would have. In consonance with this attitude the Joint 
Chiefs of Staff during the following month endorsed the NSC policy 
caper that established the US objective of launching a small 
scientific satellite during the International Geophysical Year, 

July 1957 through December 1958 (Project VANGUARD). One year later, 
in May 1956, when the possibility of curtailing or retarding the 
VANGUARD project was under discussion, the Joint Chiefs of Staff 
endorsed continuation of the program as scheduled. Later in the 
month they advised the Secretary of Defense that VANGUARD’S military 
importance v/as such as to Justify placing it in the highest priority 
category on the Department of Defense Master Urgency List. 

;\/hen the National Security Council turned to the broader en- 
deavor of defining a comprehensive US policy on the exploitation of 
outer space, representatives of the Joint Chiefs of Staff partici- 
pated at all levels of the detailed staff work, and the Joint Chiefs 
of Staff submitted comments on the provisions of the basic policy 
paper before its adoption by the Council and the President. In 
this connection, and on several other occasions, the Joint Chiefs 
of Staff warned against the dangers of entering into any inter- 
national arrangement for control of objects in outer space that v/as 
not part of a more comprehensive inspection and disarmament agree- 
ment. 
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The Joint Chiefs of Staff have alsc3 tn^de contributions to the 

With space development. V.Tien establishment oi the Researcn 

^rolects Agency was under consideration i'/itha.n the D-p 
CMefs of staff took P»f;' 

Of reference of the new agency, 

nautics and Space Administration was the 

i-Ho Toini- r’hi^sf's of Staff orovided a strong impetus toward tne 

establishment of the Civilian-Military Liaison 

designed to effect coordination between NASA the Departme^^ 
Defense. During October 1958 the Joint Chiefs of Staff , thro^h 
the Secretary of Defense, gained approval of 

newly organ^ed Working Group on O^ter Space of the ^eratlons 
Coordinating Board should have among its membership an indlvidioai 
with a professional military background. 

Within the Department of Defense the relationship of the Joint 
Chiefs of Staff to the work of the Advanced Research Projects 
Agency is, of course, particularly close. After appropriate re- 
view the Joint Chiefs of Staff have recently signified to the 
Siretar? of Defense their support for the ARPA progrm for Fiscal 
Years 1959 and I960, while recommending increased emphasis on 
certain aspects of the projected research in military space tech- 
nology. 
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Ilyins a THOR missile as first-stage 
Sost^r succ^sSii? Munched i^JlPA-directed DISCOVERER I 
from v^denber- AFB; on 1 March the Air Force announcea 
S (facSevId orkt. DISCOVERER I, a reconnaissance 
^^Liite weighing 1,300 oounds and carrying a payload 
of 40 pSldf^ ?Isti4ents, had been latched into a 
nL no??li^south orbit from which it would be able to 
scrutinize the entire surface oi the earth. 

(S) "Progress of ICBM and IRBM Missile Progrms, 

28 Feb 59, in files of Dir Guided Missiles, H&E, OSD, 

NYT, 1 Mar 59, 1; 2 Mar 59, 1- 

The Army made the fourth US attempt to shoot a rocket 
Sit the Soon and into orbit around the s^, which proved 
tf be tie fi?st successful US try. The 13.4-pound pay- 
load called PIONEER IV, veered slightly off its intended 
co5?se S did not reach the hoped-for velocity of 24,890 
mhT but did attain enough speed to enable it to escape 
the earth's gravitational pull. It passed within 37,0 
^lerof the moon 41 hours after launching and headed 
Into space to join the Soviet *s Mechta T^unik) in an 
independent solar orbit. The payload continued to send 
slgSlB back to earth until it had travelled 
SlM into space, a new record in space commi^cations. 

The rocket that lavinched the twenty-inch, 
plated payload was the JUNO II, a four-stage rocket 

built arovind the JUPITER IRBM. 7 mot. 

NYT, 3 Mar 59, 1; ^ Mar 59^ li 5 Mar 59> 7 Mar 59^ 

1 . 

The New York Times disclosed that a series of secret 
nuclear detonations, conducted by the Navy 
supervision of DOD and AEG, Sd 

a^ve the earth early in Septe^er 1958 and had ^ne 
undetected bv Other nations. The explosions, part or 
Project ARGUS, had been monitored by ^LO^R IV ( the 
aatkllte launched by the Army on 26 1958) and 

produced new knowledge of the earth s magneWc field and 
behavior of radiation in the upper 

space. The scale and significance of the achievement 
pron?)ted some of the participants to describe it as the 
greatest scientific experiment of all t^e. 

following the disclosure, the Deputy Secretary of 
Defense in a news conference defended the secrecy that 
had enveloped the testa, telling newsmen that the mill- 
tury significancs of ARGUS was substantial. 

NYT , 19 Mar 59> I; 20 Mar, 1, 10. 

Seven ’’MERCURY astronauts," the men who would be trained 
for the first flight by man in space, were chosen by 
NASA All of the astronauts, who were flying officers 
from* the Air Force, Navy, and Marines, had at least 
1,500 hours flying time, a degree in ®f^Sineering or the 
physical sciences, and extraordinary physical ^d rjental 
ability to withstand the rigors of space flight. 
were to participate in the technical development of the 
satellite in order to have an intimate knowledge of the 
capsule once in space. 

NYT , 7 Apr 59, 1, 19i 10 Apr, 1, 3. 
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. ^11 III.! iiii.iTnEf' 


13 Apr 59 
Air Force 


/ 


28 May 59 
Army 


V 


3 Jun 59 
Air Force 


6 Jun 59 
Air Force 


8 Jun 59 
Air Force 


DISCOA^RER II, utilizing a moairiea ‘TKOR missile^ as 
firsT:-stage booster, v/as successiully launchea oy ohe 
Air Force into a noiar orbit from Vanaenoerg 
Anotner in ARPA ' s' series of reconnaissance sateilxues, 
DISCOVERER II had a total payloaa 01 440 pounas, 
including a 195 pound re-entry 

the first attempt to recover a satellite irom outer 
soLe. The re-entry capsule, which was directed back 
toward the atmosphere by a reti'o-rocket and then 
chuted to earth, was to be recovered by airplane v;hile 
still in its descent. 

On l4 April the attempt to recover the satellite 

was of icBM and IRBM Missile Programs," 

31 Apr 59, in files of Dir of Guided Missiles, R«eE, OSD. 
NYT , 14 Apr 59, 1; 15 Apr 59, 1* 

Two monkeys that survived a 1,700-raile space flight, 
which had carried them 300 miles into space at speeds 
up to 10,000 miles an hour, were recovered from the nose 
cone of the Army's JUPITER rocket 90 minutes after 11^^4- 
off. Although Importeint data on physiological reactions 
of primates to space-flight conditions were obtained-- 
data necessary before sending man into space the bio- 
medical aspect of the experiment was secondary 4o the 

purpose of the test, which was to determine the 
of the nose cone to withstand meteor-like 
destruction on re-entering the atoosphere. 

(S) "Progress of ICBM and IRBM Missile Programs, 

30 May 59, in files of Dir of Guided Missiles, R&E, OSD. 


Air Force made an unsuccessful attempt to launch 
into orbit DISCOVERER III containing four mice in the 
nose cone. This was the first known attempt to recover 
animals from a satellite after orbiting, '^le were 

scheduled to be retrieved after 26 hours aloft when they 
would have travelled a distance equivalent to a round 
trip to the moon. However, because of a malfunction in 
the second stage, the rocket was apparently destroyed 
and the mice were killed upon re-entry into the earth s 
atmosphere . 

NYT , 4 Jun 59^ 5 Jun, 9- 

A recording of a message from the President was sent via 
the moon to the Canadian Prime Minister 1,700 miles away 
The message, transmitted from MIT^s Lincoln Laboratory, 
which operates under contract with the Air Force, 
travelled a total of 460,000 miles on its way to Prince 
Albert, Saskatchewan, and took 2.7 minutes. Although 
not the first time the moon had been used to relay 
signals, it was the first demonstration of transmission 
of such quality between stations so far apart. 

NYT, 7 Jun 59> 1. 


The X-15 rocket plane, destined to be the first manned 
space vehicle, performed well in a 5-minute glide to 
earth after release from a B-52. The X-15 was designed 
to fly at speeds up to 4,000 miles an hour and altitudes 
of 100 miles or more. The glide was a critical test 
of the stability and control of the craft. 

NYT; 9 Jun 59, 1* 
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25 Jun 59 
Air Force 

9 Jul 59 
Army 

7 Aug 59 
Air Force 


/ 


13 Aug 59 
Air Force 

J 

19 Aug 59 
Air Force 

y 


l 6 Sep 59 
Army 


Launching of the fourth DISCOVER 

by the Air Force at Vanaenoerg AFB, -ut t^ii,-.a ro go 

into orbit. 

NYT , 26 J’on o9j Q- 

The Deoartment of Defense announced that the Amy s 
orojecced SATURN vehicle, which would utilize the first 
staKe rockec of the TITAN in its second stap, ps 
expected to develop 1.5 million pounds of thrust. The 
first firing v/as scheduled for late 19 ^ 0 . 

UT£ , 10 Jul 59, 11. 

The Air Force announced that EXPLORE VI, piping a 
total of 142 pounds (including a 94-pound instrumental 
pS!oaf) III lamched into elliptical orbit by a THOR- 
four-stage missile vehicle. The 26 -inch sphere, 
toe most sophisticated yet launched, was equipped v;lth 
four paddle-wheels containing photo-electric cells to 
utilize the sxm's energy in coramu^cations apparatus. 

With its apogee of 22,000 miles, the longest orbit of 
Si the satellites, EXPLORER VI was ejected to provide 
Information on the earth's magnetic field, toe ®^®rsy 
of the atomic particles in the two Van Allen radiation 
belts, the effects of the ionosphere on radio waves, the 
feasibility of television scanning of the ®®rth, the 
size and speed of micrometeorites {cosmic dust), and the 
use of solar energy as a source of power for space 

* (S') AF Weekly Summai*y, 7 Aug 59 > In files of Dir of 

Quid 6 d Missiles, R2cE, OSD. NYT, 8 Aug 59^ 

The Air Force announced the successful launching of 
DISCOVERER V from VandenbeiTg AFB. Plans to retrieve 
the orbiting capsule after 27 passes ,around the ®®rth 
were reported unsuccessful on 21JVugust. The capsule, 
after ejection from the rocket, had failed to emit 
signals that would have enabled the Air Force to locate 
it as it parachuted to earth. 

(S) AF Weekly Summary, 1^ and 21 59 > in 

of Dir of Guided Missiles, R&E, OSD. NYT> 1^ Aug 59> 

1; 15 Aug, 6 . 

DISCOVERER VI (THOR/AGENA) was launched into orbit from 
Vandenberg AFB in another atteng)t by the Air Force to 
recover a space capsule designed for re-entry on command. 
The recovery effort was unsuccessful, however, because 
the ejected capsule again failed to emit signals for 
ji 0 ^j,iQyjLng aircraft to locate it during its descent 

(see item of 13 August 1959)- , 

(S) AF Weekly Summary, 21 Aug 59 j files of Dir 
of Guided Missiles, R&E, OSD. OTT, 20 Aug 59, 5i 
21 Aug, 3- 


An Army JUPITER IRBM, used as the vehicle for another 
atteimt by Project VANGUARD to orbit a satellite, mis- 
fired and had to be destroyed before it was 1,000 feet 
off the ground. The satellite had contained several 
biological specimens, including pregnant mice and live 
frogs. 

NYT, 17 Sep 59, 8 . 
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17 Sep ^3 
Air Force 


18 Sep 59 
Navy 


18 Sep 59 

Air Force 

y 

13 Oct 59 
Army 


The X-15 manned rocket plane _^made its first powered tesc 
after being releasea irom a 3-52. -ne A jni . 

13 being develoned to carry a man i25 males into space, 
flew at 50,000 feet at a speed of 1,400 mpn. 

NYT , 18 Sep 59» 1- 

The CNO advised the JCS of the Navy's proposed research 
aind development program for communication satellite 
relay systems, which had been submitted to ARPA for 
approval. The accompanying copy of the proposed program 
provided information on objectives, estimated time 
schedules, and funding requirements. . r, u 

(U) Ltr, CNO to JCS, 18 Sep 59. "Proposed Research 
and Development Program for Comi^ication Satellite ^ 

Relay Systems; forwarding of (U), 3ncl to JCS 2283/62, 

29 Sep 59, JMF 8670 US Sep 59). 

The Assistant CSAF for Guided Missiles reported to the 
Sector orSuided Missiles that TRANSIT I, the first 
navigational satellite, had been successfully launched 

but had failed to achieve orbit. dit. 

(S) AP Weekly Summary, l8 Sep 59^ In files of Dir 

of Guided Missiles, R&E, OSD. 

EXPLORER VII, a 9li-pound "composite radiation" satellite, 
was launched into orbit by means of the four- stage 
JUNO II rocket developed by the Aimy. The coi^lex of 
Sntlfic equipment aboard EXPLORER VII, NASA announced, 
was conducting seven different experiments concerning 
radiation, including one that could give information on 
the basic weather patterns of the earth. 

NYT, 14 Oct 59, 1. 
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PART II 

further TOilVELOPMENTS CONCERNING NATION^ SP^ AGENCIES 



TQB inftCTET^ 


10 Jan 59 
10 Jan 59 

J 

3 Feb 59 


5 Feb 59 

I 

J 

10 Feb 59 

/ 


The House SelecT; Ccramlttee on Astronautics and^Space 
Exploration, in its I'inal reporr to Congress, said the 
^iTcea national extinction unless it unaercook tP 
surpass the Soviet Union in the race into ,^pace. The 
Committee criticized the budget approach to one space 
program and recommended increased expenuiture, although 
it did not suggest a figure. 

MYT , 11 Jan 59> 1- 

Under the terras of an agreement 

DOD. the actions to be taken in 1959 on global tracking, 

data acquisition, communications, and data centers for 
apace flight were delineated: NASA s requirements in 

these fields were primarily for research and development 
fllchts; DOD requirements were primarily for research, 
operational flights, and intelligence support. 

(U) Agreement between NASA and DOD, . . -On 
Global Tracking • . for Space Flight, 10 Jan 59 i 

?eSraLS in TuT US Cong, Sen, ^Investigation of 
Governmental Organization for Space Activities, Hearings 
before the Subcommittee on Governmental Organization for 
Space Activities of the Committee on Aeronautical ^d 
i?tcl Sciences, 86th Cong, 1st sess (Washington. 1959), 
p. 25. 

The eSAF, testifying before the House Committee on 
Science and Astronautics, presented arguments in support 
of a dominant role in space for the Air 
talned that, since air and space comprise a single 
continuum, with no boundary dividing f f 

operational environments, it was a natural extension of 
Air Force functions, in line with technological develop- 
ments, to assxime responsibility for this aerospace. 
Modern military power, in his opinion, was measured in 
terms of aerospace power, and dominance in this area 
was the means of national survival, 

(U) US Cong, House, 'Missile Development and Space 
Sciences," Hearirigs before the Comndttee on Science and 
Astronautics, 86th Cong, 1st sess (Washington, 1959), 
pp; 75. 

The Secretary of the Anny testified before the House 
Committee on Science and Astronautics that the A^ s 
activities in the space field, far from interfering with 
its missile programs, was "augmenting, supplementing, 
and assisting our work in connection with missiles. 

(U) US Cong, House, "Missile Development and Space 
Sciences," Hearings before the Committee on Science and 
Astronautics, 86th Cong, 1st sess (Washington, 1959/, 
p. 209. 

The Secretary of Defense, by Department of Defense 
Directive No. 5129.1, established the Office of Director 
of Defense Research and Engineering, and at the same 
tlm6 abolished the position of Assistant Secretary of 
Defense (Research and Engineering) . In addition to 
assximing the functions of the abolished office, the 
Director of Defense Research and Engineering was to 
serve as the principle advisor and staff assistant to 
the Secretary for science, basic and applied research, 
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design and engineering and test 

weapons ^d ./eapons sysrem • - activities in the 

SiSSl4 wtticR facility would 

development of specific weapons and other Scientiiic 

progr^s.^^^ Directive No. 5129.1, "Dl^tor of Defense 
Research and Engineering," 10 Feb 59, o222 

(Permanent) . 

18 Pat 59 o?"SJr;tlSal1S%f?ra.ant 

Astronautics, the Director oi^ program to be 

/ there was mills above the earth, although in 

^ 2oS dave°?o'^onLm itself with space beyond 

this l^J- ^ House, "Missile Development ^d Space 

cnees " Hearings before the Committee on Science and 
Astronautics, 86th Cong, 1st sess . (VJashlngton, 1959),p.39o 

TO wcw ^a Testifvlng before the NASA Authorization Subcommittee 

19 Feb 59 g®J^fSatf committee on Aeronautical and Space 

or»r»#aQ thG Administrator oi NASA ©stimatsd that 

a |1 billion budget, twice the sum requested in the 

y i960 n„;^SA supplemental Authorization 

for Fiscal Year 1959, " Hearings before the NASA 
5u?horlzltion Subco^ttee of the Committee on Aeronautl- 
space Sciences, 86th Cong, 1st sess (Washington, 

1959), PP- 1^* 

T5 Mar The Federal Council for Science and Technology was 

13 Mar 59 ^^^bliSd by Executive Order 10807 to promote 
coordination and improve planning and management 
fedSal programs in science and technology. Creation of 
/ such a Council had been recommended to the President 

by his Science Advisory Committee. Dr. James Kllll^, 
the President's special science advisor, was appointed 
chairman of the new Council. 

. nyT, 14 Mar 59, 3- 

17 Mar 59 The Secretary of Defense issued Depart^nt defense 
Directive No. 5105.15 containing a revised carter for 
ARP A. The provisions of the new charter were sub- 
stantially the same as the original charter of 7 February 
Sis! except that ARPA was designated explicitly as an 
' operating research and development agency of the Depart 
mint of Defense, and its projects were to be subject to 
the supervision and coordination of the Director of 
Defense Research and Engineering. ^ 

(U) DOD Directive No. 5105- 15, cn 

Defense Advanced Research Projects Agency, 17 Mar 59, 

JMP 5224 (Permanent) . 

19 Mar 59 In the Armed Forces Policy Council Advl^ of Actio n 

that announced the approval by ^de Secretary of Dei^se 
of the revised charter for ARPA, the Deputy Secretary 
of Defense referred to comments that had been expressea 
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bv the Chairman, JCS, on 20 Febraary 1959 in reviewing 
the proposed new ARPA charter; the Chairman haa pointed 
out that the confusing duplication oi functions between 
ARPA and the Director of Defense Rssearcn and ^ng_neering 
would lead to coordinating and engineering problems. In 
regard to these questions raised by the Chairman, the 
Deputy Secretary stated that there were no inconsistencies 
in the charter concerning the relationship oi ARPA and 
the Director of Defense Research and Engineering. 

(U) Armed Forces Policy Council, Advice o^ Action, 
"Revised Charter for the Advanced Research Projects 
Agency (DOD Directive 5105-15)/' circulated 

^ JCS 1620/240, 24 Mar 59, JMF 5224 (1959)- 

24 Mar 59 Testifying before the Senate Subcommittee on GoveTO- 

mental Organization for Space Activities, the Adminis- 
trator of NASA submitted a list of 49 management 
committees established to coordinate space activities: 
committees operating under the authority of the NASA 
Act of 1958 on which military Personnel served totaled 
16: military and joint committees on which NASA staff 
members served, 23; and military working groups on which 

NASA staff members served, 10. 

(U) US Cong, Sen, Investigation of Governmental 
Organization for Space Activities," Hearings before the 
Subcommittee on Governmental Organization for Space 
Actlvj.ties of the Committee on Aeronautical ^d Space 
Sciences, 36th Cong, 1st sees (Washington, 1959) pp. 28- 

29. 

26 Mar 59 The Director of ARPA testified before the Senate Sub- 
committee on Governmental Operations that in his opinion 
the over-all space program fell into two separate 
programs: l) the space exploration and space science 
program directed by NASA and 2) the research and develop - 
Lnt program for military use of space greeted by AF5PA. 

To pursue the two as one program would be a tragic 

mistake," he believed. . 

The Director also declared that ARPA, in his view, 
was organizationally Independent 0^“ 4he Director of 
Defense Research and Engineering and the JCS, both ot 
whom were the Secretary of Defense's principle advisors 
but had no direct authority over ARPA. 

(U) US Cong, Sen, "Investigation of Governmental 
Organization for Space Activities," Hearings before the 
Subcommictee on Governmental Organization for space 
Activities of the Committee on Aeronautical ^d Space 
Sciences, 86th Cong, 1st sess (Washington, 1959), PP* HI, 
115-117, 137, 144, 160, .175-* 

50 Mar 59 The Assistant Secretary of Defense (ISA) informed the 

JCS that he had concurred for DOD in the recoramen^tiOM 
contained in the Operations Coordinating Board's Report 
on a Proposed Cooperative Scientific Satellite Launching 
Project," dated 1 October 1958, wherein the US woiUd 
' provide assistance to the United Kingdom and other Free- 

World countries in launching satellites. The Director, 
ARPA, was to be responsible for the coordinated imple- 
mentation by all elements of the DOD in cooperating with 
allies in the proposed space programs. 

(S) Memo, Asst SecDef (ISA) to SecA et al , 3© Mar 
59, "Report on a Proposed Cooperative Scientific 
Satellite Launching Project," End to JCS 2233/25, 

7 Apr 39, OTP 4960 (30 Mar 39) ■ 
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13 Apr 59 

y 

14 Apr 59 


22 Apr 59 

✓ 

23 Apr 59 

J 


ss ' =si! ss'si'f li; 

payload of tvio separate satellite units. 

I-JYT , 14 Apr 59> 4. 

Testifying before the Senate Subcomittee on Govern- 
mental Organization for Space Activities, ..he Chief of 
Atwv Research and Development defended the Axroy s role 
^r?he sntcrfield becauL of the Amy's primary combat 
function and assigned air-defense 

that the new space medium transcended the traditional 
division into iLd, sea, and air and thus was not the 
IvMn^ive Province of any one Service, he stated that 
h» foSlL^tL esLbllshment in the near future of a 
unified apace command under the JCS that would inherit 
S operltloLr“cles ai.d satellites being developed 

under at toe y^®igation of Governmental 

OrganizltoL Splc4 Activities," Hearings before the 

SwJi^ttee on Governmental O’^fanizationf^ Space 
Activities of the Committee 

Sciences, 86th Cong, 1st sees (Washington, 1959), 
pp. 227, 230, 236, 237. 

linrxaaT’inff before the Senate Subcommittee on Governmental 
SL, Activities, the I'nf ' 
o?*the Air Force emphasized the urgency of the man-in 
^eS^oregriSrwhlth In hie opinion bed already been 
SSed.™ ite transfer. flh« JK.” «>' “ 

APPA pnd then from ARPA to NASA* 

us ConL Sen, "investigation of Govemi^ntal 
Organization fol Space Activities," Hearings before the 
Subcommittee on Governmental Organization for Space 
aSJSs of the committee on Aeronautics Space 
Sciences, 86th Cong, 1st sees (Washington, 1959), 
pp. 371, 372. 

Tn testimony before the Senate Subcommittee on Govern- 
mental Organization for Space Activities, the Commanding 
General of the Air Force Research and Development 

declared that the military space program was 
S^?vSy d^dS and that ARPA should be abolished. 

S ^taiLd that although over-all progr^ng and 

■nni'irv had b66n pi*operly defined in the ballistic 

StJld“?dsrm.d! .idvlon 

aqaitmed In the space programs, in some cases a 

particular space program .^^^^J®o_®“°^_^5cS^a^^the’ 
vkth ARPA retaining project direction. 'Kie JCS tod tne 

Secretary of Defense, in, his opinion, had been lax in 
that they failed to establish missions and allot 

DroKrartis to the Services. 

(U) US Cong, Sen, "Investigation of Gove^ental 
Organization for Space Activities, Hearings before the 
Subcommittee on Governmental Organization ^P®°® 
Activities of the Committee on Aeronautics tod Space 
Sciences, 86th Cong, 1st sess (Washington, 1959), 
pp. 397-413. 



^tions del'^nea'ceci the i^jincT:ions ana .j^risoic wion oi 

rvn flnniied research for specific milit3>ry ends, while 
NASA^concentrated on basic scientific research in 
^ Whole field of space measurement and the invest^ga-cio 

=''Sllh“rSS;SoS”'’S'i.eputy 

out ^ntlnued to coordinate their programs: NASA, for 

th^ present, employed "ili^^^ "®^P“fg®^^rderivId 
vehicles for its space probes, while anra aeiiveu 

mcrrewired information from NASA's basic research 
SdeSt? particularly in the fields of reconnaiss^ce 
and early warning satellites. However, since it would 
be necessary to develop new and powerful rocketry i® 
achllvl ?Sected US programs in outer space comparable 
to those of the USSR, the development of these new 
rocket vehicles was NASA's responsibility, he maintained. 

(U) US Cong, House, "NASA Appropriations, Hearings 
before the Subcommittee of the Co^ittee on Appropri- 
ations, 86th Cong, 1st sess (Washington, 1959) ^ PP* 

12 . 

oQ &T>T» RQ T^stifvinE before the Senate ^sub committee on Ooverri 

mental Organization for Space 

r; in T -1 »n-Militair/ Liaison COiiimittee suatea 

?Lthl^SiStS iSiot, in hi, opinion -hontrlbutlns 
much to t.he- space eifort. ' Tne Secretary oi Defense, 
^rAdininistrator of NASA, and he were attempting, how- 
ever ^Hlvise more useful functions for his group 

(U) US Cong, Sen, Investigation oi Govet^ental 
Organization for Space Activities, ' Hearings bexore 
Subcommittee on Govemaental 

Activities of the Committee on Aeronautics and Space 
Sciences, 86th Cong, 1st sess (Washington, 1959) PP- 50'* 

505. 

NASA announced the awarding of a 

ment of a 14? -ton, three-stage rocket whose cn^f job 
would be lunar and planetary investigations. The 
rocket, called VEGA, was designed to shoot a payload of 

2,000 pounds— either a space ht " ^ 

300 miles into space. The program called for eight such 
vehicles by the end of 1961. It was indicated that a 
shot at Venus might be attempted early in 1901. 

NYT , 7 May 59» 5. 

6 May 59 The first meeting of the UN M Hoc_ Comittee on Peaceful 
Uses of Outer Space convened, although the three 
Communist members (USSR, Poland, and Czechoslovakia) 

; boycotted it because of its Western majority, and 
^ and the UAR stayed away on the grounds that the Committee 
could serve no useful purpose without the participation 


6 May 59 
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7 May 59 


/ 


15 May 59 




19 May 59 


20 May 59 


Sf o“7"iy\S%ryiesata 5^"“ 

USmLs^^s&'S iarin'prgWen'nrSt consldaraalon 

j., iO^ 

15 Jun 59> PP" 883 -885 > ^22.’ ' y P9» * 

8 May, 10. 

I„ teatlmony Petora tn. 

Sl^Sfensl^telearoh and Engineer^ deBcrlded the 
^ -Hy-sn n-p hiQ orrice as supervising and coordinating 
™2eSc5 L,fS|!n«rIni rMardleaa of agoncy 

^rKSyfAS^orlo, or aBPaf undertakoo tno task 

or '^gJg/that^inSsSinion NASA should not have 
noon e~«ld Og. tno “tlcnad ap«. ProEg^^^ 

'Xt^Si Jlr tS ^o4nt ?rS any onangea in the 
advisable lor ^ that AHPA, despite many 

«^^iS”functions haJing^eL assumed by NASA, neverthe- 
?esf ttS Sad a SfSl role as the central operating 
SSScrfor nSlitary space activities and should be 
contlnued^for^^e time !?|J^;^j^g^tion of Governmental 
Ortcani ■nation for Space Activities," Hearings before the 
S^com^ttee on Governmental 

Activities of the Committee Aeronautics ^d Space 
Sciences, 86th Cong, 1st sess (Washington, 1959). 

pp. 558-560, 578, 580, 581. 

In a written statement to the Senate Subco^ttee on 
Governmental Operations for Space Actpities, the 
^iS of the Civilian-Military Liaison Committee 
StiSS tLt the US must have both a civil space 

^oSt'S "?nres?rglSA Of Oovemmental 
Oreanlzatlonf of Space Activities," Hearings before the 
Subcommittee on Governmental Organization for Space 
Activities of the Committee on Aeronautics ^d Space 
SSces, 86th Cong. 1st sess (Washington, 1959), 

p. 550. 

in a wrioten statement to the NASA Authorization Sub- 
committee of the Senate Committee on Aeronautical and 
Soace Sciences, the Director of Defense Research and 
fcgineering said that he- was confident there was no 
Sm^essa^ duplication between the programs of NASA 

(uj US Cong, Sen, "NASA Authorizations for Fiscal 
Year i960, " Hearings before the NASA Authorization Sub- 
committee of the Committee on Aeronautical ^d Space 
Sciences, Part II, 86th Cong, 1st sees (Washington, 1959). 
P* 681. 

The Assistant Secretary of Defense (ISA) Infomed the 
JCS that the Director of ARPA would be responsible f^ 
the coordinated implementation by all components of DOD 


10 


of those courses of action indicared as fall^-ng within 

?ofSSr/sra1S?^“SS .a 

34, 28' May 59 , JMF 8670 ( Permanem; ) . 

“ SoSSoi°Sd?pSaf 

ohJuTsirearin-hSd capabilities and accomplishments 

/' StLr than predictions and 

that any discussion of projects should stress their 

minimum, not maximum, objectives. 

(S) OCB Minutes (20 May 59) 25 May by, Jiu? 
(Permanent) . 

/ ^^&o\nclud4d no 

1/ research and development on m^ed ®P^°® 

ngure would amount to over 20 per cent of NASA s total 

research 

Year I960. " Hearings before the NASA Authorization Sub- 
™ittee of the^mmittee on Aeronautical and Space 
Screes, Part II, 86th Cong, 1st sess (Washington, 1959) , 

pp, 70&, 719. 

as Hay 59 

Science Advisory Committee, which he had headed during 
his service in Washington. 

NYT , 29 May 59, 1- 

» SL^1g?^Sr=^!96S“ IKn e^iSrlSfdWsir 

million for research and development ^d $57^8 mil 

- griacric 

’“”“ig"“ii!t5rs.r?5of(?fisr?3, 74). 15 59 . 

22 Jun 59 A malfunction in its second stage caupd a NASA VA^UARD 
22 Jun 59 fail to launch a satellite 

satellite was intended to measure the earth s heat 
balance-information important in weather forecasting. 
This was the eighth failure in ten tries for th 
VANGUARD. 

NYT, 23 Jun 59, 12. 

8 Jul 59 In a status report on NASA's Project mROTRY, the head 
° of the project claimed that no new scientific break- 

?hroulhl were needed to achieve the objective of sending 
man into space, but a formidable engineering jo 
remained. Some of the problems included development of 
a reliable missile to launch the astronaut into a 120 ^ 
mile-high orbit, recovery of the space pilot in case oi 
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13 Jul 59 

J 

15 Jul 59 

/ 

18 Jul 59 


27 Jul 59 


failure to ?°^consT>aSt touch with the 

tracking network; pagp made, he revealed, 

satellite. Mucn progress naa^b.en 

on certain 2 . 5 ect.. -x escape system 

S?S!’t5rSpS!; away frp. «a lawnealr.* 

rocket in case of a misfire* 

NYT > 9 59^ i- 

.u MAQA i*pstified before the Senate 

The Administrator °f , the House cut of $68 

Appropriations Committee tha supplemental and FY 

million in NASA's combined consequences for 

I960 budget requests wo^d lu-ve arast^ 

the nation's space P£°S^- Retarded and warned that 

current space SltHhe USSR, ordered 

US leadership in ^he space ra witn be 

5e WaSloS »,«ad full restoration ot the 
House cuts. "< 5 ,mniemental Appropriation Bill 

ror 

86th Cong, 1st sess (Washington, iypy/> yy 
The Operatlone ®ordlhatg6 

Group »" 0““r,|S “teSded to SiSlBlte the Inpaot ol a 
courses of action ingenue . man in space. 

”‘’“?irJcl°X^utS1S 5 °i" 59) 17 Jul 59, JHP 5202 

(17 Jul 59) . 

The Senate Committee on Aeronautical and ^ace^SclOTC^ 
issued its final report on th^ US 

report endorsed the '^asic a^ Administration make 

the program, but suggested Jhat 

a "great deal more effort to coo^im erltlclzed 
civilian space P??J®°^°^^g^ace program and called for 
the lack of a Ssfonsibllitles of 

a clarification of appa Effective coordination 

the Military Services ai^ ^A. “”°;^i.tee concluded, 

of the military ®P®°® ,P”®^t’of a further 'oniflcation 
could only be achieved a« Part of a 

CoL S^? "Sove^ental Organization for 

sphc.‘! 

Sar5rS^Soh'?'r Spain Auhivlties, 36th Co.«. lat 
sess (Washington, 1959) > PP* 5*<-55. 

The Secretary ntative^for^Pro^ct'^ffi 

designating a DOD nepreaentative^for 

support °P®natlons. Ms du plans^and require- 

Bubmit to the Secretary of De^se control 

ments fo^ MD support g^port the project, 

SralaS;^ iiSiiSSmf !S"th= pe'/lh»- 07 t>« 

specific support fv ai (AFPC), "Assignment 

Pi aeSh”?rilllr“r 

27 Jul 59, circulated as enclosure C to JCb 
5 Aug 59 ; JMF 8670 (15 Jul 59). 
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5 Aug 59 


D 



21 Aug 59 


9 Sep 59 


18 Sep 59 


2 Oct 59 


The planned first teat of an escape device for the 
MERCORX project ended prematurely, NASA reported, when 
the 2,000-pound capsule that would carry the first 
astronaut into space misfired. The escape rocket had 
been set to go off 30 seconds after launching, but fired 
twenty minutes early. 

NYT , 22 Atig 59, 5- 

Under the direction of NASA, a successful performance 
test was conducted of both the 2,000-pound space 
capsule ("Big Joe"), which would eventually carry the 
first astronaut into orbit, and its vehicle the ATLAS. 

■pv^a results of the test confirmed the capsule's ability 
to withstand the excessive heat encountered upon re- 
entering the atmosphere. Inasmuch as its internal 
tengjerature never exceeded 100“ F. 

NYT , 10 Sep 59, 1 ; 12 Sep, 1. 

VANQUABD III, a fully instrumented 50-pound satellite, 
was launched into orbit by NASA from the Atlantic 
Missile liange. This final firing in the VANGUARD series, 
the third success in eleven tries, marked the twelfth 
satellite placed in orbit by the US, con^jared to three 

by the USSR. . 

(S) Memo, Asst CSAP for Guided Missiles to Dir, 

ARPA, lo Sep 59, "Plash Report on Lavinchlng of VANGUARD, 
in files of Dir of Guided Missiles, R&E, OSD; NYT , 

19 Sep 59, 5. 

NASA annoxmced it was inaugurating basic research into 
atomic -powered rocket engines for space vehicles that 
would be up to four times more powerful than those 
using chemical sources of energy. Initial research would 
test the ability of rocket materials to withstand the 
combined effects of Intense radiation and temperature 
extremes to which various components would be subjected 
in such a nuclear rocket. 

AP, 2 Oct 59. 
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5 Oct 59 


12 Oct 59 


15 Oct 59 


The Director of Defense Research and Engineering, at a 
news conference, said that although the US and the USSR 
were roughly eaual in the deveiopmem: of intercontinental 
missiles, the Soviets v/ere aiiead in space research 
because of their superiority in propulsion. According 
to him, US chances of overtaking the USSR in space 
rocket propulsion depended upon the 1. 5■’I^lillio^-pound■■ 
th^ust SATURN. 

NYT , 6 Oct 59. 1. 

The Commanding General of the Amy Ordnance Missile 
Command stated in a news interview that the future of 
ABMA rested, in part, on the Administration's antici- 
pated decision on what agency would control SATURN, the 
Army*s 1.5 million- poxind booster engine that had 
suffered a 48 per cent budget cut and a stretched out 
timetable. He pointed out that NASA, since it was 
developing a similar engine, wanted to acquire the 
SATURN project, yet the military space reorganization 
of September had placed responsibility for development 
of space boosters with the Air Force. 

NYT , 13 Oct 59. 13. 

t: 


”3 


21 Oct 59 


22 Oct 59 


28 Oct 59 


After a conference with his defense and science advisers, 
the President announced his decision to transfer ABMA 
from the Amy to NASA. The transfer order would have to 
lie before Congress for sixty days before it became 
effective. It was expected that military missile 
programs fomerly assigned to the PiES/lk would be inherited 
by the Air Force. 

NYT , 22 Oct 59, 1. 

At his news conference the President said that he 
expected the von Braun space team, which had been trans- 
ferred the previous day from the Army to the jurisdiction 
of NASA, to develop SATURN, the booster engine needed 
in the US civilian space program; for this project, he 
would aslc Congress for a significant increase in NASA's 
appropriation for FY 196I. 

NYT, 23 Oct 59, 1, 12. 

NASA successfully launched an aluminum- coated balloon, 

100 feet in diameter, that was Inflated 250 miles out 
in space. The balloon, not intended for orbit, was a 
prelude to the launching of similar inflatable spheres 
as satellites — a potential revolutionary fom of space 
communications . 

NYT, 29 Oct 59, 1. 


- in 



^ __ on cri TlSSI*inS StllCiy OH 

28 Oct 59 A systems, prepared under the 

altitude nuclear aetectio ^ ^ State Deparmenu 

direction of the Deputy Secretary of Defense 

request, uas s^omitt^ oy as guidance in 

to the Under Secretary of negotiations. The 

formulating ^in^icated that, given certain 

findings of the detecting nuclear explosions 

conditions, a system moon might be possible in 

in space out as far as the ^lidlty of certain 

five years, and, depending on within the s^e 

assumptions, it migh _ e^atell'^te system for detect- 

period to ®®^ablish a sola^ t earth's 

ins nuclear e^los^n ^ p^ty Secretary of Defense 
orbit around the though these theoretical 

cautioned, however, that al ugn research 

estimates of elt^tes of the 

sSoS/pou °5 

riics::w 

priority financing plan expenditure of $240 

^ace. Particularly “on Project SATUHN, 

Slllon for the n^t f^®®®|^^®thls was $100 million more 
recently transferred to NAbA, ^nx j_jjcrease was 

'aT aa 5 L““ih, target data of SA^a 

from 1965 to 1963. 

NYT, 30 Oct 59i 1* 
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part III 

JOINT CHIEPS OP STAFF ACTIONS RELATING TO OUTER SPACE 



4 


_ — j-o-KYrr "nfafpri I’^Q'UiGstsQ j CS Gornrn©nts 

for cringes in the „hest national priority, 

?he^catesory of satellite programs the follo\/ing 
the categuj.jf cjT?Mrrpv ^ «^atelllte -borne visual and 

eany mercury (manned satellite). 

‘■f?ir£.^rlri-“wSfS^ir Jt stafr,„"pnoriti« 
for Ballistic Missile and Satellite Programs, Enel to 
JCS 1620/229, 17 Peto 59 » JMF ^700 (16 Feb 59)- 

On ?6 March 1959 the Acting Secretary of Defense in 

I) amendment of ^he^|^thority for det^^ 

progr^ of the Mghest priori determi- 

SStloS® 3) inclS^ion Sf SENTRY, DISCOVERER, ^d MERCURY 
al t?ecifli ;«jects in the category of satellite 

‘’~®’Tli)°SeS? SSf l=iS°S Sisc.^rlorltle, for 
satellite Progkms,^ 26 Mar 59. JMP 8670 (Permanent). 

On 27 April 1959 the NASC endorsed and the President 
the changes to NSC Action No. l846 that the 
Acting Secretary of Defense had recommended, but also 
added was an amendment regarding the ^ 

tutSrI?y to select satellite programs for the high^ 
?Sority--instead of "Satellite pro^r^s . . determined 

bv the Secretary of Defense ...» the peitlnen 

tarth^P^tlldS^oS advOt'^o/thrNaSoSl^eTOS 

^fii^tld°brtS prwid^nt ^®falllig l/^rcatego^ 

^^(S) Sl'secDef to CJCS ^ , "Top National 

Priority Programs (U)," 8 May 59, End to JCS 17 5/3 5. 

14 May 59, JMF 867O (Permanent). 

On 30 April 1959 the JCS, in response to the request 
of 16 February 1959 for comments regarding proposed 
recommS^^^B to be made to the President for changes 
in the list of ballistic missile and satellite pTOgraras 
having the highest national priority, recommended to the 
Secretary of Defense that the proposed changes be revised 
to the extent of including certain additional projects. 
Under the category of satellite P^°sr^s, the JCS 
recommended inclusion of TRANSIT (navigational satellite) 


- 16 - 



and the Communication Satellite as speciiic projects 
of highest priority. They concurrea xn the remainder 
of the Secretary's proposed recommenoations lor cnanges 

°^(TS)^JCSM-li3^/to°SeSe!S "Proposed Memorendum 
for the President on Priorities for Ballistic Hassile 
Lid satellite Programs (C)," 30 Apr 59, derived fwm 
JCS 1620 / 243 , 7 Apr 59, doth in JMP 4700 (29 Apr 59)- 

On 12 May 1959 the JCS, in a memorandum to the 
Secretary of Defense, recommended that the changes to 
the National Priority List which had been endorsed by 
the NASC and approved by the President on 27 April l959 
be noted and that these ch^ges be reflected dn a new 
NSC Action to supersede NSC Action No. lb4o. At the 
same time the JCS invited the Secretary's attention to 
their comments regarding proposed changes in national 
satellite program priorities that they had previously 

submitted on 30 April 1959- „ ,0 

(TS) JCSM- 180-59 to SecDef, "Priorities lor Space 
ProgrLns (U)," 12 May 59, derived from JCS 2283/30, 

11 May 59, both in JMP 8670 (12 May 59) • 



J 

/According to a memorandtim of the Director, J-4, 
to the Secretary, JCS, dated 13 August 1959, project 
MIDAS (satellite missile early warning system) had been 
deleted from the proposed changes to the national 
priority list on 7 August 1959 at the request of the 
Director, Defense Research and Engineering, because the 
program was then undergoing review; the JCS -re commended 
project TRANSIT (navigational satellite) had been 
deleted because it was a space program under the cogni- 
zance of the NASC and not properly a matter for NSC 


- t? - 


20 Feb 59 


4 Mar 59 


25 Apr 59 


30 Apr 59 


foJ^failuS if incSde f I f If f f^endef CoSIcation 

satellite in the final list of space program pro jeers 

Ballistic Missile and Space Programs (C), 13 Aug 59, 

JTIF 8670 (11 Aug 59)- 

The Chainnan, JCS, in response to a request for comments 

liliiili* 

RM^esh and Engineering would lead to coordinating as 

well Defi "DOD Draft Charter for 

ARPA ialf li Fe^LJry 195^'' 20 Feb 59, circulated as 
1620/232, 24 Feb 59, JMF 5224 (1959)- 

in resoonse to a request from CINCNORAD for estates 

ss gis 

f oie-t4nth'^f the 1963 total 

space probes ^d wo^d not^be^^^ 

Mftf eff ted by i960 and 350 launchings by 1963- 
Tcl cStiofd!f oLver, that because of the variables 
S fS^Sng fd research these totals should be con- 

aidersd as very broad eatimatss only. ria™ tm 

Mae CINCNORAD to JCS, 9 59 j CAP IN 91^5 

59 ° ltg,^Vck tfciSiSS^T^'^r 4960 

(Permanent) . 

The Chairman, JCS, requested the Deputy Secreta^ of 
Ke^rtfr^comm^nd to the State Department that ^ 
Sowlf f ^dfto the Soviet Union in an effort to 
refver a DISCOVERER capsule which had l^ded on the 
Norwegian island of Spitsbergen, inasmuch as evidence 
indicated that it had been found 
and was in Soviet custody. The Ac'^inS Assistant 
Secretary of Defense made the requested recommendation 
by lett^ to the Assistant Secretary of State on 2 May 

CM-351-59 to Dep SecDef, "Discoverer Capsule, 

25 Apf A?tg Asit SecDef to Asst SecState, no 

s5bf 2 Mk 59: both in JMP 4700 (25 Apr 59). 

The JCS recommended to the Secretary 
In view of the lack of a common procedure among the 
Sei^lcf Ld other DOD agencies regarding changes to 
the list of ballistic missile and satellite programs of 
national priority (see item of l6 February 59), 
a review should be undertaken and appropriate clarifying 

instructions to SecDef, "Proposed Memorandum to 

the President on Priorities for Ballastic Missile and 
Satellite Programs (C)," 30 Apr 59, derived from JCS 
1620/243, 7 Apr 59, both in JMP 4700 (29 Apr 59) • 


, 
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22 May 59 


22 Jun 59 


24 Jul 59 


, ■qprretai”/ of Defense, the JCS 

In a niemorandiim i;o snace Doiicy in the 

presented their views on -footer snace, the 

context of intemat-^-onai Congress and the Executive 

subject of proposea the United Nations. 

Department ^®P?hru?Military Services had a 

The JCS advised that the US Millta^^^^ research, 

continuing ^aquireme^ to use systems necessary 

development, ^d ^ o^^^tSt the security 

ol Se Sf uffully SfiJS'S^of outer 

Sir agreement, for eontrol 

'“"“(S) 5?Im-! 95-59 to SeoDef , || 8 % 59 , "J 3 Hmtary 
Space Policy," derived from JCS 2283/2b, 21 my py, 
jmF 8670 (2 May 59) • 

a report prepared at tee ^gueet “^o'Tg?' 

^riSMfrtS^of Sifh 

s-iir irne 

SI”ea to^pego^us|m and e^ Jaf the 

functions within 19 5 |^liest possibility 

STn!^SaSinTf%?xr«hdrr!5^^^^^^ 

“ ^CURY X-15, and other programs, as 

well as studies which would delineate 
Mllttry Actions that a man in space 

adrantageouely as co*^d^l« the 

SS;?£aS“iirii>e “IpSlve P«»leme of eatelUte 
SrfiniSll^SS'tS «eS=S Speell of satelUte 
! 4 ‘S 83 Al!' 2 l?»S 8670 (23 dun 59). 

In reply to a request from the Secretarv^ of ^®^®^®® 
the vleL of the JCS concerning operational f 

Sllta^ space systems, the divergent views of the Chiefs 

SStrr‘IIcoSdrirriKIllfar^e« 

^te. rejponelMmy to the jeapeetlve »rlrta™ ^ _ 

2) iltSa StSuie Navigation Syetem - Navy; 
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Phase I of Satellite Reconnaissance systems Army, 

4) interim Satellite Detection System - itavy. 

The CSAF, h.owever, recommended that no such new 
asency be created but that satellite ana space vehicle 
oolratlons should continue under the control ox tne 

SiJi^S.°®HfSr?Jlr^?ecoS^endedJ 

the Air Force, 3) Interim Satellite Detection System - 
east-west pence to the Army and Navy, remainder to the 

Air ^9g\® j(ugy_ 283-59 to SecDef, 24 Jul 59 , ^ ''Coordination 
of Satellite and Space Vehicle Operations, derived 
l«fji l283A5, 9 Jul 59, and JCS 2283/46, 10 Jul 59- 
All in JMF 8670 (22 Apr 59) • 

8 Auk 59 The Chairman, JCS, in response to a request for comment 

3 Aug 59 ™ ^oged terns of reference for the DOD representative 

for ^ject MERCURY, recommended to the Secretary of 
Sfense that the JCS be established as the no^l channel 
of communication from the 

Secretary of Defense; the Chaiman stated that JCS 
plrtLlpation in the chain of command was required 
bemuse the unified and specified conn^ds would be 
involved in the operational support of p^oect mRCTOY. 

On 10 August the Deputy Secretary of Defense, con- 
curring in the JCS recommendation, announced that the 
DOD representative for Project M^CTKY would be 
respoMlble to the Secretary of Defense throi^ the JCS. 

^ (U) CM-374-59 to Dep SecDef, Assignment of 
ResDonslbllity for DOD Support of Project MERCURY, 
end "A" to JCS 2283/54, 5 Aug 59> JMF 8670 (15 Jul 59)- 
(U) Memo, Dep SecDef to CJCS e^ 10 A^ 59, 
iubjV^cl to JCS 2283/56, 14 Aug 59, JMP 8670 (10 Aug 

59). 

10 Aug 59 The Secretary of Defense 

Long-Range Advance Research Plan of ARPA. The was 

based on stated military requirements as subdtted by 
the Military Departments to ARPA in April 1959 and 
sought to take advantage of anticipated efforts of NASA. 
It was indicated that priorities on mlllta^ appli- 
cations were consistent, where possible, with previous 
recommendations of JCS. The specific projects covered 
by the Plan (including funds required for each ann^lly 
from I960 through 1964), were: DISCOVERER (reconnaissance 

satellite), SAMOS (reconnaissance satellxte fomerlv 
designated SENTRY); NOTUS (communications satellite); 
TRANSIT (navigation satellite); Missile Mapping and 
Geodesy; SOMNIUM (electronic countemeas^es satellite); 
MRS V (maneuverable and recoverable satellite); SUZANO 
(space platform); SHEPHERD (space survelll^ce system); 
LONQSIGHT (missile studies and systems analysis); 
PRINCIPIA (solid propellant chemistry), PONTOS (st^ 
of structural and power conversion materials); DEFENDER 
(missile defense system) ; and MIDAS (missile early 
wa TT \1 ng sysliBni) . 

(3) Memo, SecDef to CJCS, 10 Aug 59, ' Lor« Range 
Plan for Advanced Research, " Enel to JCS 2283/55 j 12 Aug 
59. ARPA report, "Long Range Plan for Advanced Research, 
30 Jul "59, both in JMP '8670 <10 Aug -59) • 
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57 iniT The JCS. in response to the request of the Secretary of 

27 Aug 59 comments on the Long Advanced Research 

Plan of ARPA (see item of 10 Aug p9)j submitted the 
following views: l) they v/ere concerned over i:he 

occurrence of slippage in deadlines the 

that had been recommended for increased ei^hasis, 2) th 
Soviet threat might require a re -examination of curren-c 
cost levels; 3) it was imperative that the development 
of space-borne and necessary earth-based equipment be 
coordinated in order to expedite operational capability, 

S Sf t?a?us of the progrLs of the NASA should be 
reviewed, inasmuch as its programs were not ^eluded in 
the ARPA plsui; and 5) cost and performance figures should 
be provided by ARPA to permit the Services to anticipate 

ope^^g^jQgjj_252-59 to SecDef, 27 Aug 59 j "Long Range 
AdvanS Relearch Plan of ARPA," derived from JCS 2283/ 
59, 27 Aug 59, JMP 8670 (10 Aug 59). 

17 Sen “59 The JCS forwarded to the Secretary of Defense their 

^ nomination for a JCS representative on the pl^ed 

"Clsler Group" vdiich was being created to study ways of 
ing>roving the management of national missile ranges and 

Secreterjr of Defonoe Intomed 
the JCS that he had decided not to constitute a iormal 

ST'OUD to stsslst Mr* CisXsi** ,, 

^(U) JCSM-390-59 to SecDef, 17 Sep 59. "Nomimtion 
to the Clsler Group (U); ” Menio> Mil Asst SecDef to JCS> 

18 IS 59? ISclVjCs' 2283/60, 21 Sep 59. both in 
JMP 8670 (21 Axis 59). 

18 Sep 59 In a memorandum to the Chairman, JCS, 2^ 

Defense advised that the proposed creation of a joint 
military organization for control of space systeiM (see 
item of 24 Jul 59) did not appear desirable at ttot 
time. Utilization of the present organization of tte 
Military Departments was preferable in order to realize 
full advantage from existing support capabilities, 
eliminate conflicting research and development Interests, 
and simplify fiscal accounting. 

In In regard to the issue over assignment of responsi- 
bility for satellite systems, the Secretary determined 
that responsibility for development, production , ar^ 
launching of space vehicles (except for projects of 
ARPA) would be assigned to the Air Force, while pay- 
loads for space projects would be assigned to the 
Interested or competent service. Specific projects to 
be transferred from ARPA to the Military Departments 
included: the Interim Satellite Early Warnings System 
and Phase I of the Satellite Reconnaissance System, to 
the Air Force; the Interim Satellite Navigation System, 
to the Navy; and the Interim Satellite Communications 

System^ ^t o^th e to CJCS, "Coordination of Satellite 

and Space Vehicle Operations," I8 Sep 

as N/H of JCS 2283/52, 24 Sep 59, JMP 867O (22 Apr 59)- 


